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T the last meeting of THE TECHNIC Board,
Mr. 1-'rank 0. Van Deren was chosen to
represent the Freshman class upon the Board, as
one of the Local Editors. The Freshman Classes
are generally rather backward in contribu-
ting to the pages of THE TECHNIC, but as the
effort of the Board has always been to make THE
TECHNIC "for the students and by the students,"
each one should feel that they are personally re-
sponsible for the success of the paper and should
not require a special inviation to submit any notes
or to contribute to its pages.
Jidiewie
THE relation of faculty to student and ofstudent to faculty, has long been one of the
problems that has occupied the thoughts of our
most prominent educators. A due appreciation
of the position held by the one from the point of
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view of the other presents a problem of relation-
ship which has not been as easily solved as the
number of attempted solutions, which have been
offered, would indicate.
The student at once on entering into a close
relationship with his instructors finds a greater
difficulty in appreciating the position, condition,
and obligations of the professor to those under
his instruction, than the professor has in under-
standing the relation of the student to the faculty,
and to the school in general. Students seldom
have the opportunity of viewing these relations
from the position of professor. The professor,
on the other hand, has had the opportunity of
looking at the question from the student's point
of view, and then combining this with a broader
knowledge of the student, as his experience has
ripened by contact with class after class and close
study of the individuals and peculiarities of each,
he appreciates the student as he really exists.
Each student in looking at the disposition of
the professor's time usually considers only his
own class or himself and does not appreciate how
much work that professor may have in other
classes and what are his obligations to those men.
Where the relationship between faculty and
student is as intimate as we have the privilege of
enjoying in Rose Tech and where the greater
part of the time of the professor is devoted ex-
clusively to the interests of the class and the good
of the Institute, a due appreciation of the amount
of time that the professor devotes to his classes
outside of the class-room, is often wanting.
The professor in general spends more hours in
recitations per week than the student, and the
time devoted to the preparation and work in con-
nection with recitations average much more than
the student's time spent in the class-room and in
study. Yet his deep interest In the school and
desire to assist the student in better mastering
the course of work undertaken, has always
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prompted him to place any spare hours freely
at the student's disposal whenever it is possible.
Not from a sense of obligation to devote their
full time to the school-room beyond the scheduled
time, but rather from a deeper appreciation of
the aid that may be rendered to the one seeking
assistance and the influence his richer and broader
knowledge may have in forming the character
and strengthening the man.
Very seldom are the students asked to change
the hour of meeting of a class for the accommo-
dation of the professor, except it be upon the
most urgent business or something for the school
that demands immediate attention. Rarely is an
extra hour asked for, over and above the regular
time scheduled in the hour plan, in order to give
additional instruction although requested in the
desire to give further information for the welfare
of the men. With the interest of the student
thoroughly at heart, the professor thus studies
the individual and his needs and constantly tries
to blend his work so as to meet the requirements
of the various natures, which go to make up a
class. On the other hand, the student views the
faculty from as many different standpoints as
there are individuals in the class. His concep-
tion of the professor• becomes an individual ques-
tion that changes as the man enters into the line
of thought of the professor and become more in-
timately acquainted with his individuality. Yet
with the varying opinions of favor and disfavor
there is a deep appreciation of the true re-
lation of the professor to the class. Where the
privilege is granted for the student to know the
professor personally, in the recitation room and
laboratory, the professor as a man is met and
known, and his personality enters in as another
element of influence. Thus he is looked on not
only as one who can and does give instruction,
but as a friend and one who can enter into the
truest appreciation of the needs of the man.
Looked at in this light the relation of professor
and student assumes a very different aspect from
the stern reverence with which the typical pro-
fessor is regarded. Where there is a lack of
harmony in the relationship it may be traced to
the individuals failing to appreciate each other's
position. To whom the cause of this failure may
be attributed would be difficult to say. The
professor may have failed to study closely the
nature of the man as he should do, first and above
all, and the man may also have failed to recognize
in the professor the true feelings that prompt his
actions.
wis..+1,14
FOR the past four or five months the spirit ofgood fellowship and general enthusiasm in
the Rose Tech has been an imaginary quantity,
and the various organizations have existed, as
such, only in name. From time to time exhor-
tations to the students have appeared in these
columns and appeals have come from the presi-
dents of the various clubs and associations, all
with a view of finding out what, if any existed,
was the cause of this general depression. If the
present state of affairs is to be taken as the stand-
ard of class and school spirit in the Rose Tech,
then the criticisms which have been made from
time to time are well founded. The interest and
activity in the promotion of the several organiza-
tions is on a rapid decline and will soon result in
the complete annihilation of all forms of class
enterprise. Where is the cause fo be found and
what is to be the remedy? With one accord all
will acknowledge that it is---the attitude of the
student body. What a power and factor for good
is expressed in these few words when the com-
bined interest and activity of the student body is
manifest in the true school spirit. On the other
hand when arrayed against every effort for ad-
vancement, it becomes one of the most deplorable
quantities that a school can be said to possess. We
have reached that point where it may be safely
said that the attitude of the student body is at a
stand still. There is no perceptible move in any
direction either to advance or slide backward.
Fortunately in our case the students have
awakened from their lethargy and have decided
to make one united effort for the better.
Matters came to a crisis this week when a gen-
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eral assembly was called. After short addresses
by President Mees and Dr. Gray, in which they
alluded to the very preceptible decline of interest
in the Rose Tech, the faculty retired, leav-
ing the meeting in the hands of the students with
the president of the Senior Class in the chair.
The students were requested to consider the
situation and evolve a solution to the question.
From the discussion that immediately arose it
was plainly demonstrated that many had sufficient
reasons for allowing their interest in some of the
organizations to wane. After an hour's inter-
change of pleasantries and personalities with no
ultimate solution in sight, it was decided that a
" Council " composed of the presidents of the
four classes, of the Camera Club, Telegraph As-
sociation, Y. M. C. A., Scientific Society, and the
Editor of THE TECHNIC, meet as representatives
of the student body to formulate plans and do
what they can to promote the general welfare of
the present students and those who will follow in
years to come. Just what will be the limitation
of this " council " is largely a matter of con-
jecture, as they are having their first meeting as
we go to press. It is certain, however, that
regular meetings will be held at which they will
listen to private and class grievances of one kind
and another and will, in many cases, no doubt,
find that the trouble is in reality a very signifi-
cant grievance that has realized its proportions
from thrice daily trips around boarding-house
tables.
al..*Pg •
THE meeting of the Indiana Academy ofScience, at Indianapolis, Wednesday,
Thursday and Friday, December 28th-30th, was,
as usual, excellent. It shows the amount of
original work done in Indiana. From the stand-
point of the engineer these meetings are perhaps
not as interesting as might be, there being a
preponderance of biological and geographical
papers. Most of the work done in Physical,
Chemical and Engineering Science is usually
presented before National or Special Science
meetings. There were, however, quite a number
of papers read which were of interest to students
of physical science. Professor C. A. Waldo, of
Purdue University, read his annual address, sub-
ject, "The Claims of Pure Mathematics." In
very eloquent and flowery rhetoric he set forth
the far-reaching power of mathematics in the in-
vestigation and solution of nearly all problems
relating to the physical universe. He pointed out
that the ordinary difficulty in understanding math-
ematical reasoning was due to the fact that
mathematicians have invented aria developed a
language and symbolism for the expression of
mathematical reasoning which is utterly unin-
telligable to one who has not made a special study
of it. This language is so comprehensive and
powerful that a single character or word ex-
presses that for which in ordinary language sen-
tences, paragraphs or pages would be required.
If, however, once understood, it gives clearness
of expression for many physical relations in life
often familiarly appreciated yet difficult to ex-
press. Altogether the address was a renewal of
the plea for the study of pure mathematics as
entering most intimately into all concepts of
physical relations and their study.
In the Physical, Chemical and Mathematical
sections several interesting papers were read,
among these one by Professor Hathaway on "A
Common Text-book Error in the Theory of
Envelopes." He pointed out how persistantly
errors, though recognized, are handed down
through text books and literature.
Professor Duff, of Purdue, gave the results of
practically a continuation of his experiments of
last year on the law of decay of science. This
investigation has throughout been a masterly one
and the result is of great interest. He shows that
the formula usually applied for the variation of
action of sound are erroneous, and that several
terms or constants must yet be determined to give
an expression in accordance with fact. Professor
Arthur Kendrick presented a preliminary report
upon "Temperature Co-efficients of Electrolites. "
He uses in place of the original Kuhlrausch
telephone method for obtaining balance in the
Wheatstone bridge, a dynamometer arrangement
first suggested by Professor Rowland, of Johns-
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Hopkins, and independently suggested by tor.
Gray, of Rose Tech. The operation of the
dynamometer is much more satisfactory than the
telephone and excellent results have been ob-
tained. It is shown that the temperature co-
efficient is not a straight line.
Dr. W. A. Noyes, assissed by Instructor John
W. Shepherd, read two papers setting forth the
results of his investigations in Champhoric Acid
and its compounds.
Eighty-three papers were presented and a large
majority read were of more or less general engi-
neering interest.
41.04.51
Electricity and Magnetism, a Mathematical Treatise for Ad-
vanced Undergraduate Students, by Francis E. Nipher, A. M.,
Professor of Physics, Washington University, St. Louis, Mo. Sec-
ond edition. Revised with additions. John L. Boland, Book and
Stationery Co., St. Louis, Mo.
THIS book is intended for the 
use of advanced
undergraduate work. The subject is treated
largely through the mathematical solution of a
series of problems bearing on the various
branches. The introduction takes up the meas-
urement of quantities of various kinds, the
meaning of units and their discussions. Chap-
ter I treats of attraction, this interesting branch
of applied mathematics, being illustrated mainly
by examples in gravitation of masses. Then
follows chapters on potential, electrostatics,
capacity and energy. The idea of centers of
attraction acting according to the law of the
inverse square being fundamental in the solu-
tions, a great many excellent examples of judi-
cious handling of the polygon of forces is to be
found in these chapters. In the course of the
treatment the student is made familiar with the
ideas of lines, tubes and fields of force. Chapter
VI treats of magnetism and seems rather frag-
mentary. Then follows a chapter on electric
currents, their mutual action, potential and mag-
netic fields produced by them. In connection with
this it seems probable that a simpler definition of
unit current than that given on page 149 would
have been better. Following this there are chap-
ters on variable currents with constant potential
source and on alternate currents. The first of
these chapters treat by comparatively simple
mathematics the problem of the charge and dis-
charge of a magnetic field when the difference of
potential between the ends of the magnetising
coil is kept constant. The chapter on alternating
currents treats mainly of sine function variation
and gives excellent solutions of a number of im-
portant problems. Then follows a discussion of
the effect of iron and the treatise is finished by
a chapter on dimensions of units and another on
miscellaneous problems.
While this book answers better to the title of
mathematical exercises on electricity and magnet-
ism than to a general treatise on the subject yet
a student who Carefully masters the various
problems given will find himself well equipped
for the discussion of almost any problem that
may arise in this very important branch of phy-
sics.
There are a few solutions that might we think
be improved but space does not permit of an ex-
haustive criticism of this kind. We may how-
ever quote one example: Article 115, page 162,
treats of the force at any point in the plane of a
circular plane current, for points inside the circu-
lar current. After developing the elliptic func-
tion for the force a good illustration is given of
how an approximate value may be obtained and
a table of results quoted. It seems curious that
this column of results is compared with another
column obtained from an empirical formula in-
stead of with results calculated from the true for-
mula. The true formula is easily shown to be
F=
4cirr  1 1 1  e2 1.3 e4
r2 — e2 1 22 r2 22 . 42 r4
1.32 .5 e6
22 42 62 r6
where c is the current r the radius of the circle
and e the eccentricity of the point.
Although in few cases like this, the treatment
may perhaps be open to improvement, the book is
very well written and we have much pleasure in
heartily commending it to students on the sub-
ject,
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Che Uolume Inclosed by Cwo Intersecting Cylinders
PROFESSOR R. L. McCORMICK.
THE Engineering News of August 4, 1898, section of the cylinders, and then by taking this(page 74) contains the following corn- from a cylinder whose radius is a and altitude r,
munication : the required volume, which is shown in Fig. 1
SIR:— You will favor me greatly by publishing a formula (with
its derivation) for the volume included between two cylinders of
different diameters whose axes intersect at right
angles.
The problem comes up in computing the con-
tents of a railroad tank car when it is filled up
into the dome or small cylinder.
me.Ii
The editor, in commenting upon the problem, above the plane of the line AB, will be obtained.
says: .4 We take as a differential volume
The best practical solution of this problem would be to fill the
tank with water and weigh or measure it. To obtain a formula
to fit the general case is a very interesting and by no means easy 
Va2 x2 I r2 — x2dx (Fig. 2)
problem in integral calculus, whose solution ought to be given in
the books on that subject: but we have not been able to find it in
five different works that are at hand. We refer it to our readers, etc. which integrated between o and a will give the
In the issue of October 6th, there were ten volume of Fig. 3. Four times this will be the
formulas for this volume, all of which are approx- volume of the half-intersection.
imate, and one of these is seventy per cent, too
large when the cylinders are equal. Five of them fa: a2 ____ x2 V r2 _ x2 dx
reduce to the approximate solution given in this
article, and are very close to the exact result., 1
This problem is not within the province of the 




ordinary treatises on integral calculus, as it in- a
volves the elliptic integrals of the first and second where r = —k 
and a <r.
kind, if completely solved. The practical method,
as suggested by the editor, is out of the question, The last integral is a function of a and k, say
since the volume between the two cylinders in f (a, k). Differentiating f (a, k) with respect
most cases is so small in comparison with the to a,
total volume that the average railroad scales are a ca 1,/a2 k2 x2
f' k) = g 
not sensitive enough to determine its weight. 
(a, 
K 0 Va-2 _x2 
dx
The solutions presented in this article will be
sufficiently clear to most readers, and if not I a fa a2 x2
will gladly supply any intermediate steps to those 0 a2 dx._ k2 x2
interested.
We will find first the volume of the half-inter- Put x = a sin 4, then f' (a, k)








2  (143a (7- COS2 _
k o 1/ 1— k2 sin2 ctv
Since cos 2 4) _ 




a2 k2 1) 57 / 








( k2+ 1) a2 ( k2— 1) 
k + k
k3 k3
Integrating r (a, k) from o to a, we have
f (a, k) =—
a3
[ (k2+ 1) El k + (k2-1) Pik)]
3 le
and therefore the volume of the half-intersection
is four times this, or
4r a[ (a2+ r2) El (a2____r2) F1 ral
Subtracting this from 2ra2r will give the re-
quired volume. We would also have by direct




case of equal cylinders; the general formula re-
duces to an indeterminate form for this case,
since limit (a2— r2) F1a as a approaches r is
Ox co.
ir
52 0 ' 1 k2 sin2 d (b= E1 k
is a complete elliptic integral of the second kind
and may be obtained directly from a table. (See
table 56, Smithsonian Physical Tables). Also
ir d
  —Fi k
o 
1/ 1 k2sin2
is a complete elliptic integral of the first kind.
Both these integrals have been computed to ten
decimal places for values of k between o and 1
by Legendre.
To derive an approximate solution we may pro-




„ 2 _ x2 1/r2_ x2
-x 
=4a 2rf2
1/1 — k2sin20 cos20 d
if x = a sin 0 and -
a 
= k. Expanding
1/ 1 —le sin20
and integrating by terms, using the reduction
formula
7r
fsinin 0 cos' 0 (10
= n1-1 p7sin m-20 cos2 d4),•
m + 2 0
we have, if volume of half-intersection equals V,
V= 2ra2r [1 — —
k2 k4 5k6 351(8 
8 — — 64 1024 64x256
a2 r —V=a2 r r k2 k4 5_k6 351(8
ir 
 . .1
8 L 8 128 2048 -1 J
a
Substituting for k its value, 11-, we have
7 a4 r a2 5a4 35a6
8rL + 8 r 2 + 128 r4 + 2048 r6
When a-is small, two or three terms will give a
very close agreement with the exact formula, as
this series converges rapidly. As an illustration,
let us find the volume when r =6 feet and a= 3
feet. From the tables we find
54 =1.46746, F1 1.68575
V=8 [ 45 (1.46746)-27 (1.68575) ]
= 164.1636 cubic feet.
27-a2 r — V =5.4828 cu. ft.
Using three terms of the approximate formula
we have




= 5.48 cu. ft.
which agrees very nearly with the above, but as
—
a 
approaches unity the number of terms neces-
sary to obtain accurate results makes the compu-
tation laborious, and I am sure that the exact
formula is much easier of application to these
cases and quite as easy to all others.
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6enerating Plant of the
Eouisuille Railway company.
ELECTRIC traction for street railway servicewas first used in Louisville in 1891, this
road being the third put in operation by the old
Thompson-Huston Co., the roads at Cambridge
and Cleveland preceding the Louisville road by
a few months only.
At the time of installation the generating ap-
paratus consisted in two belted D.62 generators
with a total output of 150 Kilo-Watts. The
Louisville railway is now installing a 22-pole
direct connected 1650 K. W. unit in addition to
its present equipment, having passed through a
series of machines gradually rising in size, and
showing clearly the advance made in design and
increased power facilities conforming to good
practice.
The machines in use from the first installation
to the present addition, have been as follows:
Eight D. 62 Thompson-Huston, belted, 75 K.W.;
six bi-polar belted Edison 150 K .W. ; two M. P.
500 K. W. belted General Electric, and four 500
K.W. direct connected General Electric units.
Some of these large units are still in use, the
smaller have either been sold or used as motors
•
F. H. MILLER, '95.
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in the various departments of the company.
The history of these seven years with respect
to increase in size of units, has been similar to
that of roads of more recent construction, increased
station output demanding larger units, saving
floor space, cost of attendance, economy in motive
power, and in fact a saving in so many directions,
that a modern installation for power purposes of
small units would not be considered.
The increased demand for power may result
from many causes—increased miles of track, in-
creased car-miles on lines already equipped, and
increase in tonnage, being some of the most im-
portant.
The increase in station output of the Louisville
road is plotted in Fig. I, from 1893. The rise
from 1893 to 1897 was caused chiefly by the
gradual equipment of existing horse-car lines with
electricity. Fig. I is plotted by the month from
the average daily K.W. hours for that month.
The sudden rise in September, '95, was caused
by increased travel due to the G. A. R. reunion,
held in Louisville at that time.
In 1897, the remaining horse-car lines were re-
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placed by the trolly, and heavier rolling stock
added, accounting for the marked increase of that
year. The power station is a brick building 236'
by 108' with an additional building 78'x 36', built
after the main building and used as a boiler room,
as shown in the plan of station. The main build-
ing has a wall running lengthwise, dividing engine
Fig. 1.
room from boiler room. The engine room is
236'x 60' and the boiler room 236' x 48'.
The engine room contains four Reynolds Cor-
liss Horizontal Cross Compound Condensing
Engines, 24" x44" x48" stroke, making 75 revo-
lutions. They are directly connected each to a 10
pole 500 K. W. General Electric generator. The
fly wheels of these engines are 20' 6" in diameter
and weigh 60,000 pounds.
The engines are supplied with Austin hori-
zontal separators and automatic butterfly stop
valves in the steam pipe ahead of the throttle,
as is shown in photograph. The stop valve is ac-
tuated from a special governor and eccentric on
the high pressure side, an increase in speed of
five revolutions being sufficient to trip valve and
shut down an engine.
The eccentric and governor for high and low
pressure valve motion is on the low pressure side
of main shaft, motion for the high pressure side
being transmitted by means of a small cross
shaft. The engines were made by the E. P.
Allis Co.
Each engine has an independent verticle con-
denser, a Blake twin pump, 10" and 22" x 15"
stroke, with a 26" jet condenser, producing a
vacuum of from 24 to 26 inches. These four
units supplying power for the 300 cars in opera-
tion by the company. The auxiliary apparatus,
consisting of two tandem compound condensing
Williams engines, 13 and 23 x18" stroke,
running at 220 revolutions. They are each
belted to two 150 K.W. Edison bi-polar genera-
tors. The condenser was made by the E. P. Allis
Co. These engines are seldom used, at present,
and only in a case of snow storm or special travel.
There is also installed a 150 K.W. Edison, belted
to a similar machine, a motor-generator set,
and used as a booster on long feeder lines, when
the load on these lines becomes heavy.
The new installation will consist of a 22 pole
1650 K.W. General Electric generator, directly
connected to a 40" and 78" by 48" verticle cross
compound condensing Reynolds-Corliss engine,
built by the E. P. Allis Co. The fly wheel weigh-
ing 160,000 pounds and is 25 feet in diameter.
The condenser is to be of the Worthington in-
jector type. The generator is guaranteed to pull
a load of 6,000 amp. or 100 per cent, overload for
a short while without a dangerous rise in tem-
perature. The four 500 K.W. direct cohnected
units, mentioned above, in time of extra heavy
load, have stood an overload of 50% or more, or
1500 amp., for a period of several hours without
the least trouble. A Westinghouse air corn-
•
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pressor is used for removing dust from the gen-
erators, and furnishes compressed air for various
other purposes.
The condensing water for ten months of the
year is obtained from a creek flowing within 100
yards of the station. There is installed at the
creek a pump-house containing two units, each
consisting of a 25 H. P. motor on same shaft
with a centrifugal pump, each unit capable
pump is geared to a wheel belted to a D.62
Thompson-Huston motor. This pumping plant
was used altogether for furnishing condensing
water up to twelve months ago, the creek plant
being a recent installation, the direct coupled
centrifugal pumps proving to be the most econom-
ical by far. The oiling system is very complete, oil
being distributed by gravity, filtered and new oil
mixed is pumped by steam power to an elevated









of furnishing 3,000 gallons per minute at 200
revolutions.
The water is pumped through screens into a
cistern 15' diameter, 13' deep, from wliich the
condenser pump takes it. The height of water
in the cistern is automatically regulated by a
float which cuts resistance in or out of the fields
of the operating motors.
The remaining two months of the year, in the
dry season, when the creek is either too low or
too filthy for use, the condensing water is pumped
from a deep well about five blocks from the sta-
ction, by means of a verticle twin pump 18k" by







tank, from which it flows to all bearings of the
engines, the flow into oil cup and from oil cup
to bearings being regulated by a small valve at
each cup.
The waste oil and drippings from the engines
piped to a tank in the cellar. The oil is then
separated from the water, and after passing
through a filter is pumped again into the elevated
tank. The amount of oil consumed by engine or
otherwise lost is replaced by new oil at certain
intervals, it being policy to use a combination of
new and filtered oil rather than the filtered oil
alone.
The boiler plant consists of four 250 H. P.
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Babcock & Wilcox boilers with wrought steel
headings, built for 200 pound pressure; six 200
H. P. Heine boilers and 16 return flue tubular
boilers 18' long, 48" diameter, with 23 tubes.
These latter tubular boilers are used as auxiliaries
only, the station load being carried by the water
tube boilers.
The B. & W. boilers are equipped with B. &
W. chain grate stokers, operated by oscillating
Kriebel engines by means of gear and worm, as
shown by photograph, and may be regulated to
any speed of grate bar, when firing slow or fast,
and are practically smokeless.
The six Heine boilers are in a separate boiler
room, as explained above, and are fed by hand.
It is the intention of the company to put in
conveyors for handling the coal and ashes, the
" I " beams for the coal pockets in the B. & W.
room being already in place.
The B. & W. and Heine boilers get their
• draught from a brick chimney 200 feet above grate
bars, with a 12 foot opening. The tubular, from
a 135 foot brick chimney. The feed pumps for
the B. & W. boilers are two 10" and 6" x 12" out-
• side packed Blake pumps. Two 7" x4>"x 10"
Worthingtons supply water to the Heine boilers,
and two 10" x 6" x 10" Hall, and two 7 "x4$"x
10" Worthington pumps supply the 16 tubular
boilers, and are so arranged that they can furnish
water to any of the other boilers when necessary.
One Hall pump, fitted with a Fisher governor, is
reserved as a fire pump, a constant pressure being
kept on fire pipes at all times.
Water for steaming purposes is obtained from
the city mains, and is allowed to flow into an
open tank 20' x 9' x 7' for the B. & W. and
26' x 6' x6' for the Heine boilers. The height in
tank to which water may rise is regulated auto-
matically by a float valve.
For the B. & W. the water is pumped from the
tank through a Wheeler feed-water heater and a
Hoppes live steam purifier to boilers. For the
Heine boilers, through a Hoppes purifier from
the tank.
Two methods are in use for returning the water
of condensation in steam heaters and in reheating
coils of engine receivers back to boilers, one by
the use of the Holly gravity return system—the
blow-off of this system entering feed-water tank
also —and the other method by allowing the con-
densed water to flow by gravity into the receiver
of a-Knowles automatic float trap, attached to a
4 x 2Yi." x 4" Duplex Knowles pump, the float
in the receiver governing the speed of the pump.
The feed pumps exhaust through the Wheeler
feed-water heater into the tank. The Blake con-
densers have a 3-way exhaust, either into them-
selves, into the heating system and then to tank,
or through the Wheeler heater into tank.
Temperature of water entering tank is 60°,
enters Wheeler heater at 175°, and enters Hoppes.
purifier at 210° F approx.
The main steam heater is a 16", extra heavy
shrunk flanged, wrought iron pipe. Between
every pair of boilers there is a by-passed valve to
allow for the cutting out of any section.
Each engine and condenser have a valve be-
tween throttle and steam heater, and is so piped
that the live steam may be admitted to the low
pressure side of engines, in case high side is on
center or for the purpose of keying the low side.
All boiler and engine connections are affected
by means of long bends to allow for contraction
and expansion, thus doing away with expansion
joints of any kind. Copper corrugated gaskets
are used throughout. All pipes and fittings were
made by the Crane Co., are extra heavy, and
have a 3" asbestos or fire-felt covering, made by
the H. W. Johns Co.
The coal for the station is brought in over a
siding of the Louisville & Nashville R. R., the
tracks are between the two boiler rooms, as
shown in plan. The cars are either unloaded in
the yard, where the coal is stored, or directly
into the boiler room, the coal storage in the yard
at times amounting to 200 cars. The coal which
is Kentucky "run of the mines," is consumed at
about two cars per day.
The switch-board is of Tennessee marble and
stands three feet above engine room floor and
four feet from the wall. It consists of twelve
feeder panels, each containing a switch and fuse
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for four sections of trolly wire, each section
having a separate feed wire. Fuses are used on
feed lines in preference to circuit breakers. Five
generator panels, each containing switch, am-
meter and circuit breaker, two station panels,
on one a Thompson recording wattmeter, which
records the total output of the station and is read
every 24 hours, and a Weston 5,000 amp. station
ammeter. The other, a. 750 Weston voltmeter,
giving station voltage which remains constant at
550 volts, and a 750 differential voltmeter for
cutting machines in on the load. The last two
panels also contain lamp circuit switches for
lighting the building. The engine room is lighted
by 15 enclosed arc, General Electric, long-burning
lamps. The switch-board is entirely pos'itive.
No negative wire is brought to it except for volt-
meter or light circuits, these being well insulated.
The ground and equalizer bus bars are in the
basement under the switch-board. Connection
from them to generators is direct by means of
cables, ground and equalizer switches are placed
on the side of the generator' s. Each generator
has in its positive cable, just before entering
switch-board panel, a coil of eight turns of 1
copper rod, some 8" in diameter, to act as a self
inductance, in case lightning should get by the
lightning arrester, which is connected to the
positive bus bar.
During the spring and summer many severe
storms occur in Louisville, and the lightning dis-
'charges from the trolly wire enter the stations
often at a. rate of two a minute for a half hour
or more. These are taken care of by the arrester
without the machine feeling them appreciably.
In point of economy, the Louisville station
ranks third among power stations of the United
States. The stations which make a better show-
ing have advantages which we have not. For
the past six months the cost per Kilo Watt hour
has been $0.005 very nearly. When the new unit
is' installed we hope to do even better than that.
ALUMNI NOTES.
George H. Winters, '94, has accepted a posi-
tion in Mexico on one of the railroads.
B. F. Chandler, '97, is chief electrician for the
Northampton Electric Light Co., Northampton,
Mass.
Boehm, '91, has been elected Dean of the en-
gineering department of the Clemsen Agricultu-
ral College, Lexington, S. C.
Brent Wiley, '98, paid a visit to the city dur-
ing vacation. He. is still with the Ohio Steel
Company, Youngstown, Ohio.
T. Guy Pierson, '97, spent several days at the
Institute during the opening week. He is still
with the firm of J. L. Pierson Lumber Co.,
Spencer, Ill.
Arnold Layman, '92, electrician for the Wag-
ner Electric Co., St. Louis, has been honored by
election to the position as Treasurer of this
growing company.
W. F. Freudenreich, '98, spent several days
in the city during the vacation. He has a posi-
tion in the Electrical Department of the Patent
Office, Washington, D. C.
Shelby S. Roberts, '98, has been promoted to
the position of Chief Topographer of the ,Rock
Island division of the St. L., P. and W. Railroad
with headquarters at Springfield, Ill.
George R. Carothers, '91, who has been prin-
cipal of the Lowell Manual Training School,
Lowell, Mass., has accepted a position with Will-
iam Sellers & Co., Philadelphia, Penn.
H. B. Stilz, '98, has accepted . a position as
draughtsman in the Cramp Ship Yards, Philadel-
phia, Penn., having resigned from his position
with the Electric Welding Co., Pittsburg, Penn.
F. H. Miller, '95, former Assistant Superin-
tendent of the Louisville Street Railway Power
Plant has been made the Superintendent of
Lines with complete supervision of the tracks
and lines of the city.
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** the 'Range jfin bet.
J. J. BREWER, '00.
N the earlier days of warfare the matter of
i striking an object with a projectile was to
a large extent a matter of chance, especially if
the object was at a great distance from the gun.
The gunner assumed a certain distance for the
object he was firing at and if the projectiles over
or under-shot the target, he lowered or elevat-
ed the gun, as the case may have been. Con-
sidering the conditions this method served the
purpose quite well. 'As the extreme range of
guns,was small in comparison to what it is at
present, battles were fought at comparatively
short range. On this account the chances of
striking a target were better because of the
greater angle subtended at the gun and also for
the reason that as the range was comparatively
close the path of the projectile did not deviate
so widely from a straight line and hence the gun
could be pointed quite directly at the target.
However it is quite different at present when
guns throw projectiles as far as ten or twelve
miles and the expense of shooting the heavy
guns is large. The path of a projectile in pass-
ing over such extreme ranges will be a curve de-
viating widely from a straight line, so that it
will be necessary to train the gun at a considera-
ble angle above the target in order that the re-
sultant motion due to the velocity of projection
and to the action of gravity shall carry the pro-
jectile against the target. That modern guns
can be relied upon as throwing projectiles where
they are directed may be seen from the fact that
in the test of one of the large guns two shells
fired under the same conditions fell within thirty
yards of each other after having passed over the
great range of twelve miles. In order that the
gunner may elevate. the gun at the proper angle
it is necessary that he know the range of the
target.
The range-finder largely in use now was in-
vented by Bradley A. Fiske of the U. S. Navy,
and is an electrical instrument based upon the




diagram of a Wheatstone bridge. The current
in passing from the battery B to Q will have fal-
len to a certain potential and will continue to
fall on to R and to S2, in going through the low-
er branch. Throng:1 the upper branch the cur-
rent will have fallen to the potential T and final-
ly to S. Now if QT be the same fractional re-
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sistance of the upper branch that Q R is of the
lower branch then the potential of the current in
each branch will have fallen to equal values at T
and R and the needle of the galvanometer G
will stand at zero. Referring now to Fig. 2, the
resistance may be altered by swinging the arms
r and r'. Suppose now that the resistance in the
arms of the bridge are in the required ratio men-
tioned in Fig. 1, and that the arcs be of uniform
resistance. Then when the arms are at the mid-
points of their arcs the bridge will be balanced
and the galvanometer will show no deflection.
Now if the arms be turned so that they make
equal angles with the line joining Q S and on the
same side of the line then the arms of the bridge
on each side of the galvanometer will be altered
similarly so that the equilibrium is still main-
tained. However if one pointer be moved over
a greater arc than the other the equilibrium of
the bridge will be altered according to the differ-
ence between the two arcs and the needle will be
deflected proportionally to this difference be-
tween the arcs, since the arcs are of uniform re-
sistance.
In the range-finder is also embodied the prin-
ciple that a triangle is determined when two of
its angles and the length of one of its sides are
known. The base line is the distance between
two observers near opposite ends of a ship, or is
the vertical height above the sea-level of an ob-
server located on some eminence on shore.
As applied on the ship the method is to station
two powerful telescopes near opposite ends of
the ship, the distance between them being care-
fully measured. Now when the two telescopes
are converged upon a distant object the range of
the object is determined by the base line, and
the two base angles which can be read from the
instruments. But from this data, to make the
calculations during the excitement of a sea-fight
would be in the least to sacrifice valuable time if
not to incur error. To overcome this difficulty
the two telescopes are placed in circuit with a
Wheatstone bridge and a galvanometer. The
telescopes are made to be constantly in contact
with a metallic conducting arc which forms part
of the electric circuit. Referring now to Fig. 3
which is simply Fig. 2 wrought into different
shape, let Q and S represent the positions of the
telescopes of the two range-finders on a ship.
The arcs with which the telescopes are in con-
tact are represented by abc and a'b'c' . The tel-
escopes are converged upon an object at P. Now
5i. 3:
as in Fig. 2, if here r and r' make equal angles
with QS then the bridge is balanced and the
needle is not deflected. But as shown in Fig. 3
where the lines of sight intersect at P the bal-
ance of • the bridge will be affected according to
the length of the arcs be or b'e' which measure
the angle a between the two lines of sight. From
the figure we have
P=Q D cosec a and Q D=--Q S sin /3,
hence
Q P=Q S cosec a sin 13
which easily gives the value of Q P in terms of
the base line Q S, and the angle's a and /3 which
are read from the instruments.
It is evident that as modern naval engage-
ments will usually take place at long range, the
length of the base line Q S will be short as com-
pared to the lines Q P and SP. Also on account
of its great range the point P may be considered
as being practically equidistant from all points of
the ship on which the range-finders are located,
so that the length of Q P may be considered as
the range of the distant object P.
The deflections of the galvanometer may there-
fore be made to indicate yards of distance. One
of these galvanometers is placed at each of the
principal gun stations on the ship. Each of the
observers has opposite his mouth a telephone
transmitter and has a receiver clamped to his ear,
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by which means they are kept in communication
so that the error of reading the deflection of the
needle before both telescopes are directed upon
the object will not occur.
• For range-finding as applied to batteries on
shore but one observing station is necessary, the
base line being the vertical height above the sea-
level of the observer who is stationed on some
tower or hill top.
Fig. 5 represents diagramatically the range-
finder on shore as directed upon the distant ob-
ject C. It will be seen that here the rotation of
the telescope in a vertical plane is made use of
quite as much as the rotation in a horizontal
plane—the range of the object being determined
entirely by the angle of depression of the tele-
scope. As seen in the figure the telescope is in
contact with an arc ah. The movement of the
telescope varies the length of this arc which is
brought into circuit with the galvanometer G, so
that the deflection of the needle will be a func-
tion of the angle of depression of the telescope.
From the figures we have
B C=A B tan B A C,
so that the galvanometer may be graduated to
read yards of distance along B C.
The gun station will usually be quite distant
from the observing station so that the same
range and bearing of a distant object will not be
the same for both places. Referring now to Pig. 6
the two galvanometers G and G' are placed at
the gun station. The galvanometer G records
range as mentioned with Fig. 5, while G' records
bearing as spoken of in connection with Fig 3.
It must be remembered that these data are with
reference to the observing station. From this
the gunner must re-locate the object with res-
pect to his position. One method in use is to
have on the horizontal table at the gun position
a map or chart of the harbor to be protected by
the battery. Now when the observer at Q has
directed his telescope upon the object, the gun-
ner moves the piece E'S' until the equilibrium of
the Wheatstone bridge is established, when the
two arms ES and E'S' are parallel. Now the
gunner knows that the object lies somewhere
along the line E' S' on the chart. The chart
being so located that the point T represents the
position of the observing station in the harbor,
all the gunner must do is to count off along the
scale on E' Su the distance recorded by the gal-
vanometer G, when the position of the object is
located as being in, we will say, a certain imag-
inary square of the harbor.
This method however is not so much in use as
an instrument known as the Rafferty Re-locator.
Referring to Fig. 7, Q is the position of the ob-
server and P that of the distant object, while
the battery is located at T In operating, the ob-
server directs his telescope upon the object at P,
when the gunner is informed of the distance and
bearing of P from Q, either by galvanometers,
as G and G' of Fig. 6, located at the gun station
or by the phone or telegraph. The instrument
shown in Fig. 7, it will be understood, is placed at
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the battery T The gunner now swings the arm
P' Q' until it makes the same azimuth or horizon-
tal angle as the line Q P, he next places the small
piece Q' T' whose length bears a fixed ratio to the
line Q T according to the graduations on F' Q' and
P T', parallel to the lines e or to the line Q T
joining the observing station and the battery,
with this end of 9' T' opposite that point on the
scale of P' Q' corresponding to the range of the
object from the observer. The arm P' T' is
now swung around until it comes up against the
end of the piece 9' T'. Now the length on the
scale P' T' reads the range of the object from
the battery while the angle of P' T' with the
meridian line is the azimuth of the object with
respect to the gun. The triangles Q P T and
Q 'P' T' are of course similar and have their res-
pective sides parallel. This last method corres-
ponds closely to that of placing a map of the bay
at the battery, the difference being that in the
one case the map is only the triangle 9 P T re-
duced while in the other, the map is of the whole
area to be protected. In either case, having de-
termined the range and bearing of the object, the
gunner may find from a table the proper eleva-
tion for the gun.
Modern batteries for the coast defence are gen-
erally of the disappearing type, so that the gun
crew is hidden behind the parapet and directs the
gun according to the method given and will in
general not see the target at which they fire.




range-finder. The telescope A is supported upon,
a bar B and is capable of rotation on a pivot I
about a horizontal table D. The telescope also
rotates in a vertical plane about the pivot at c.
On the table D is imbedded some insulating
material as india-rubber in which is also set a
wire i of German silver or other high-resist-
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ance material. The contact point j is always
in contact with this wire i, as the telescope
and its supporting bar B are rotated horizontally
about the table. The nut b is supported upon
but insulated from the bar B; m is a cylinder of
insulating material upon which is wound in the
groove a wire efof high-resistance material similar
to wire i. A spring contact point x is supported







f maintains a contact with the wire e, h is a
screw connected with the land-wheel k and act-
ing with the nut b. This wire e corresponds to
the arc ab shown in Fig. 5. Now it is readily
seen that turning the hand-wheel k will alter the
elevation of the telescope and at the same time
effect the length of the resistance wire e which
is brought into circuit with a galvanometer, as G
in Fig. 5. The wire i corresponds to the arcs a b c
and a' b' c' of Fig. 3, and the action of the con-
tact point g with the wire i will be seen from
what has already been explained.
It was stated earlier in the paper that in con-
nection with the range-finder on the ship, that
galvanometers for indicating range were placed
at the observer's position and at qach of the prin-
cipal gun stations. Fig. 8 is a detail drawing of
these galvanometers. In the figure, D represents
the transmitting instrument, which is stationed
at the position of the range-finder, while D' and
D" are receiving instruments at the gun station.
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The galvanometers D' and D" being connected
in multiple arc relation with D, it is evident that
any deflection in the needle d will instantly be
repeated by d' and d". It is of course necessary
that the needles in all the instruments shall show
the same deflection. Now since D' and D" are
placed under different conditions of outside re-
sistance with respect to D, there must be some
method of compensating this difference and of
adjusting the instruments so that they will all
have their needles standing at corresponding
points on their scales. There is therefore placed
on the support of each instrument and in the
circuit a resistance which may be varied at will
to balance any difference in the resistance of out-
side connection. Referring to the figure, upon a
cylinder of insulating material G, is placed a
wire j high resistance material, as German sil-
ver, in the spiral groove i. This cylinder G is
supported in bearings h by metal pivots g which
do not extend entirely through the cylinder.
Close to the cylinder G and parallel to it is
placed a metal rod I, supporting a sliding sleeve
J which carries an arm K in contact with the
wire j on cylinder. One end of the cylinder
G provided with a hand-wheel II by means of
which the cylinder may be rotated. It is evi-
dent that by turning the cylinder G the arm K
in contrast with the wire j will be moved along
on the rod I and will change its point of con-
tact with the wire j and will thus alter the
amount of resistance brought into circuit with
galvanometer D, thereby changing the deflec-
tion,. of the needle d.
Supposing the galvanometers D' and D" to
be at their respective places, any difference ob-
served in their deflection from D is eliminated
by simply rotating the hand-wheel H' or H",
thus bringing into, or throwing out of circuit, the
necessary, amount of the resistance wire J' or J",
to make all the needles show the same deflection,
after which any indication in D will be exactly
repeated by D' and D".
The circuit connections are as follows: Cir-
cuit No. 1 proceeds from battery c through wire
1 to binding-post a, to pivot g through the spiral
wire j on cylinder G, to binding-post b and back
to c through wire 5; circuit No. 2 in shunt with
circuit No. 1 passes from binding-post a through
the galvanometer coil to wire binding-post C,
rod I, arm K, wire j, and so to binding-post b
and back to battery C. Circuit No. 3 passes
from binding-post a of instrument D to binding-
post a' of instrument D', then through the gal-
vanometer coil of D' to wire 7, binding-post
rod I', arm K', wire j', pivot g, binding-post b',
and by wire 6 back to binding-post c of instru-
ment D.
The circuit connections of D" with D are ex-
actly similar to those of D' with D.
The type of galvanometers is that in which a
coil of wire is supported in the field of a perma-
nent magnet.
Although in the figure but two instruments D'
and D" are shown in connection with the trans-
mitting galvanometer D it is understood that ally
number of such receiving instruments D', D",
etc., may be added.
SOPHOMORE BANQUET.
On the evening of Wednesday, January 18,
the class of Noughty-One held their Sophomore
banquet. According to the established prece-
dent, the Freshmen were informed by a notice
placed on the bulletin board during the after-
noon. The class assembled early to avoid possi-
ble molestation, and the time was passed in play-
ing cards and other games.
All the members of the class were present and
the feast was of the best.
After the coffee was removed, Mr. Dickerson,
the president, made a short but graceful saluta-
tory address. This was followed by the Toast-
master's address. Mr. Helmer has only been
with the class since the beginning of this year,
and he amusingly contrasted his relations to '01
at this banquet and at that of '00 last year.
These preliminary addresses were followed by
the toasts as given below. Between the formal
toasts, stories and jokes were exchanged. "Vs,"
as given by Mr. Clay was accorded vigorous ap-
plause, and then " Them " and " It " repre-
THE ROSE TECHNIC. 107
senting respectively the Freshmen and the Facul-
ty, were characteristically received.
The toasts were so uniformly good that it is
difficult to speak of any without mentioning all.
We hear that the word "13ortage" appearing
on the list, is not vouched for by the Toastmas-
ter, who blames it on some one else. However
that may be, Mr. Perkins gave a most entertain-
ing class prophecy, which will certainly be re-
membered with pleasure when Kittredge is with
the Della Fox Opera Company, Schwartz is
America's leading tragedian, and Dickerson is
promoted to driving his laundry wagon.
Mr. Lyon, in responding to "Fun on the Wa-
bash," gave a complete history, in verse, of the
Street Fair.
During the evening the class had several visit-
ors, among them the president of the Freshman
class. When the class broke up after the even-
Professor McMeans and wife spent the vaca-
tion in Sellersburg, Ind.
Loofborough, '00, has returned to school after
an absence of several weeks.
President Mees spent several days during the
vacation in Columbus, Ohio.
A new dark-room has been added to the con-
veniences provided for the Civil Dept.
Harry T. Patterson, ex-'96, has the position of
City Engineer of Colorado Springs, Colo.
Mrs. Burton visited her brother, Mr. Charles
Peddle, in Indianapolis during the vacation.
Anyone who enjoys a good game of hand ball
should try a round with Professor Hathaway.
Salutatory Address  Pres. Jno. T. Dickerson
Address Toast Master, L. Leslie Helnier
 G. Harry Clay
" Them " Walter R. Gibbons
" It " Robert K. Rochester
"Shot or Half-Shot"  Otto B. Shaley
" Matti unD Sans " Max J. Hammel
"'01 Jingle"  Robert N. Miller
" 'Arry and Others"  Harry A. Schwartz
Martin N. Troll
" Gine Morfaoe " Hugh E. Perkins
" Hash " Walter F. Huthsteiner
Albert C. Lyon
" Obituaries "  Arthur L. Kittredge
ing's pleasure, the general feeling was one of
good fellowship and class spirit as expressed in
the " '01 Jingle :"
"Come drink a toast with laugh and boast
To the Class of Noughty-One.
Oh, Noughty-Two she'll surely do,
But she will ne'er be done."
TOASTS.
" Bores "
"Fun on the Wabash"
Oh, that the classes could see a hundredth of
the " poetry " in mathematics that Professor
Hathaway does.
Burt, '99, spent the vacation in New Orleans
at the National Conference of the Alpha Tau
Omega Fraternity.
Kidder, '99, spent the vacation doing some
special work in lead and zinc assaying under In-
structor Shepherd.
There were the usual number of unfortunates
who came back late for school, because they did
not know just when school did begin.
President Mees, Dr. Noyes, Professors Hatha-
way, Kendrick, McCormick, Faurot, and Mc-
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Means and Mr. Shepherd, attended the meetings
of the Academy of Science and Teachers' Asso-
ciation held in Indianapolis December 28-30.
Athletics seem n to be almost at a stand-still;
the only activity that is evidenced being among
the basket ball and hand ball enthusiasts.
A number of students remained in the city
during the vacation, but the majority of them
went home to spend the two weeks in rest.
Dr. C. B. Dudley, chemist for the Pennsylva-
nia Railroad Company, will probably lecture to
the students some time during the spring term.
President Mees delivered a lecture during the
first week of school to the students and faculty
of the Washington High School, Washington,
Ind.
A very handsomely framed photograph of the
largest and heaviest locomotive ever built by the
Pittsburg Locomotive Works has been presented
to the Institute by the company.
At one of the boarding clubs, a book called
"Rules of Etiquette" has been found displayed
very prominently on a table. It is to be hoped
that no insinuations are involved.
Mr. McMeans, on seeing a wheelbarrow in the
shops: "What a fine thing that will be for you
Freshmen to draw." Glenn: "That ain't meant
to draw. That is made to push."
Professor Hathaway showed, by means of an
imaginary argument, that logarithms could be
expressed as inverse trigonometric functions.
Meriwether—"How could you fill that sphere
with a vacuum, professor ?"
The aid of colleges i being asked in the organ-
ization of the Y. K. C. A. educational depart-
ment. The institute will' encourage this work
by accepting the certificates which may be granted
by the Y. M. C. A. schools under written instruc-
tion.
The great fire before Christmas had a certain
effect on examination marks. While standing
in the wet, far away from the anticipated review,
many a student whispered to himself, as each
hour passed, "Well, there goes ten more off my
mark tomorrow."
Wilbanks, 'Q2, has returned to his home in
Mt. Vernon, Ill. He has been unwell for some
time, but became so much worse that he has
given up school and will spend the remainder of
the winter in Texas, where he hopes his lungs
will not give him so much trouble.
Dr. Noyes' fifth article on "Camphoric Acid"
has been published in the American Chenzical
Journal, and a special reprint made. Dr. Noyes
has already contributed more upon the subject
of camphor and its compounds to chemistry than
any other chemist and this new addition to the
subject has been received with the greatest in-
terest.
The Senior, Junior, Sophomore and Freshman
classes have elected Jumper, Pfleging, Hadley
and Glenn as captains for their respective basket
ball teams. A schedule of games which will de-
cide the school championship is being arranged
to be played on Saturday afternoons. Those
who witnessed the series of games last year will
remember the pleasure derived from them, and
the prospects are that the games this year will
be even more hotly contested than they were last
year.
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The Vassar Miscellany for January, has quite a
well written love story with war and college as a
foundation and also the best review of "The
Battle of the Strong" that has appeared.
Those interested in compound engines should
read Mr. Rockwood's paper in the Engineering
Record. It is notable that Mr. Rockwood has
had remarkable success with compound engines
having large cylinder ratios, and in this paper he
gives his reasons for taking such a stand.
The Journal of Association of Engineering So-
cieties for December is of unusual interest. "The
Econometer " is the subject of • a paper from the
Pacific coast. This instrument is a continuous
indicator of the exact percentage of carbonic
oxide contained in the escaping products of com-
bustion and hence serves as a guide for firing.
Such an instrument is of immense practical
value to concerns using large quantities of coal.
To some the Ladies Home Journal might seem
out of place on a table full of engineering maga-
zines, but such is far from being the truth. Mrs.
Evans' talks on men gives us an initial interest
in this magazine. Then, events in the his-
tory of our country, in somewhat new clothes;
lives of great men and women and many other
features give it a distinct place with us.
Mr. F. T. Cole, in the American Engineer is
giving some very valuable rules and tables for
- -
designing parts of locomotives. In these days of
"pooling" engines, high speeds, long trains, etc.,
a locomotive has to be very nearly indestructible,
in order to keep the engine out of the shop long
enough for the company to get any return on
its money. Data for design is thus necessarily
very scarce and Mr. Cole is doubtless filling a
long felt want with these papers.
By merest chance "The Dawn," published by
students of the Indianapolis High School, came
to my hands. It is a "Dickens" number and gives
descriptions of this wonderful man as seen from
every possible point of view. Besides this, there
is an account of the miniature Senate held at the
High School, in which the students take names
of U. S. Senators and discuss "territorial expan-
sion" and kindred subjects with as much interest
and oftentimes more common sense than the
body they impersonate.
The automobile has evidently come to stay and
apparently it will not be a great while until these
machines are simple enough in construction to
render them practicable. American Machinist
and Electrical World have presented the subject
from time to time, giving accounts of competitive
exhibitions at Boston and and Paris. The result
of the French tests indicates that oil motors are
the most efficient for, light wagons, while for
wagons weighing two tons and over steam is the
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